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[Sj-^ 1] 
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e]# olx> ^xl-g- ^sfloji ^ o]s. el# <>1*} ^{ELECTROLYTE FOR LITHIUM 

SECONDARY BATTERY AND LITHIUM SECONDARY BATTERY COMPRISING SAME} 

^R3# M-EM ZLSflH. 
<3 > [#<S# 

^ ^M1*>711^ ^ Aj-ol^- ^ Ij-^ol -f^*>i ( JL^ ^ 

<5> [^2fl 7l#] 

<6> ^^^-W]^ ±_B$^ ^ ^^5}- 7]- 7}^>7fl M 

-§- ?!*} 7)7}4\ A>-§-ol ^cflslji o^cf. ole^t!: 4ftfl-g- 7}7}9] ^o. ^ 
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S^r «1 3 ^ ) ^ ^HMfl?} A>^-£]JL ^ 

*H SlsWM- fE^ir *>*fl» ii*}-^ ^lsleflolE^ ^ # 

<7> ^# ol^> sg^. wj.^ ^cy-o. 3.5-3.7 V t^s. ^^r&l 3*1, Ni-MH , 

Ni-Cd ^°fl M^r <£-ir ^ $X^. ^ ^ #«3-gr ^71 ^ *fl 

y o V ^l ^°y Vc §^ < y 0-4.2 Vi^i ^7lS|-^^o.S *l*fl^ a^-g-ol ^^rf. o] 

B31 -g-oflo] ^^floflo.^ A>-g-^J7 o^cf. 

i #-§-3H Li 2 C0 3 , LiO, LiOH ^ £=-<q ^nKg- ^^^j-cf. o] z\ 

& Jl^l (Sol id Electrolyte Interface; SEI) H-§-o|EtJL 3i7H 

^€ SEI f"*^ elf- °l£r4 13:^ ^ i&^r t}-g- #^4^ a>-g-^ ^-c>§cf. a 

*r °l£r B^(lon 
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Tunnel)^ ^* ^-& n J* -f-^^cf. o] o]^- ^.nflsj- 

(solvation) a] ^ fM) o]^^ ^-t^o] ^ ^^<2"S] ^7} &^o] j£± -g-^-ofl tg-^} 3 o|^ 
^eflol^^o] 0.^-0^ -§-j2]A]7l^ 3* ^ th}. SEI 

14^, s1# q-A] ^ 4^ ^-tiV-g-^ *>7] ^Tfl £]<4 

SEI ^ 4]Altiflol^ ^(passivation layer)-g- ^sfl^o] c^V 

s]*] <M3<?1 "J-^ -n-^l^ <r Power Sources, 51(1994), 79-104). 

o}^^ °l-n-S o]^> ^71^ *>-§- o]^ C-) ol^l-o] W l 7 ]-^^o] sflAl^ol^ ^ 

o> zieiq- av^o^ z]-^ SEI €-§- ^ #-§-^ o_ 7 ) 

o]*H ^ ^*jLofl 7>>i7l- i^s^ SZt4(7. Power Sources, 72(1998), 66-70). 

ol frltt 7>^S.^ -fM -g-nflsf -g-^- ^^-ofl h 2 , CO, C0 2 , CH 4 , CH 2 , C 2 H 6 

, C 3 H 8 , C 3 H 6 € ^ $14. 4^ 7}+ i£r$<L3. #3*1 ^]7\ 

vfl^ ^7}^ Z**§ ^^14 &)# ^^l(PLI)<a #*l7> 

^ «oH^S. -^#^J2. = ^r - JL^cq ^A1«. 7 > ^^S]^ ^-^*Vi4. 

$.7)2] ?a^^\ ^^^1^ ^^91 ^4 
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<io> 4?1 -g-«* n^}7) *£*g°.S. Ti^-M ^Ml» ^4°=! SEI ^ ^ 

sM ^ <£b^ 5514. nfl ?VJii41olH7fl sHa-i-oi u]^ *fl 5,626,981 

5. ^ ^-*| ^7fl 2002-15769 3L°\] 7}^5)o] 014. 

<11> o]9\. go] £40] o>^^^- 7fl^75}7l ifl*H ^-7]#* ^7>^-O.S^l 

SEI S^o]] ^40. o. £ ^ 4^ A\^\JL 0I4. ZLS^uf $ 

71-51 ir Jl-B-Sl ^715}-*}-^ ^ofl 44 5,71 ^44^ ^4 4Jl4-§-4a} 

^5)714 *]4^ ^^4^, ^ 143. #*Kfl <>l£r ^^Jl. ^lvfl^-ofl 

71^11- ^^A^H, ql^-i- ^Al^JO.^ C.§lBl 44<2] 7-1^4 OV^A^ ^ * -§- 

^SM7l^r ^-Tfl^ol 54534 

<i2> 3:4, Jie<^l ^€-741 -B-71 ^#^r 4*1^1 ^7>4^ ^^1 ^l^m^ ^ ^ 

711 2000-81253 JQ. ^.^4 47I id^Tfl -R-7l 4^#£- ^^1 s.4^ -f^rtt ^ , 

7-14 ^ A>ol^ ^ S-^ol 744^oH 44 ^^71- ti>cX| Jl^£l^ 4^ 4*HH 

mi*}?!} ^--g-^ ^ 9X^, ^*)1 4i ^Hsl ^HH^ -§- 

[^Vrgol 01^7} 4fe 7l#^j 4^1] 

<i3> 4 4^4 ^1^-i: *M^l-7l ^4 ^o^, 4 4^ 4*14 4 

4-^1 -8-^ g ^ ^ ^*>^°1 .n^H ^7i^ 440. + 

91^ b!# 014 ^sfloji^- 7^4^ ^014. 
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^9] 0.01 vfl^l 10 ^r>7l 5)-^ 12] E^^eflo] ^ ; ^ 5L^Rr el 

<15> 1] 

< 16 > / — ^ 

<17> (^7l 3^*H H^, 0 S^r NRoIji, r£- ^db^r 1 ^fl*l 6^ ^^Ht}) 

<is> .a. ^ ^-71 ^«fl^, e)# oj-g-^- 7>^^o.s. "Sl^z^M^ ^ ^Ei^M^ 

<19> o]^> M. ^ s£X\)k}7\] 

^ - ^# ^.g. ^Sfloflofl ^ ^o]l^. 

<2i> -g- #*fl^ #Hfl ^efl^ofl 5>7l ^ El^-eflol(thiolane) 7fl<l 

<22> 1] 



<23> 
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<24> (#7l 3^*) 1<HH, 0 S^r NRolJl, R^r 1 ifl^] 62] ^^Ml}) 

<25> ^flofloflAi ^l^-eflol ^#o] ^-€£6. o. 7] .g.pfl -^o] 

0.01 tfl*l 10 ^%7\ wj-fj-^l-t}-. E^eflo] 711 1 ^^-#^1 0.01 4^11 ^-f^l 

^ El-^eflo]^ ^ 7>*Voll 4^- -g-^ ^ ^ ^^^1 QSLT&M + ^ ^ ^ 

XI JL3l-# Jl^^^-S. ^ ^4. Bl#efl<y Till ^1-^ ^-^ol io ^4*Rr ^ 

<26> a o V 7 ] E^eflo] 711 ^ s}-^-§-°lH , 0=S=0 ^ ^ £1°- 

^, O-S-0 2^ O-S-NCH3 ^2:^ -g-*£ ^ *}om ^ -fM^; ^ &711 *fl§4. 

<27> ^ tiV^ ^*fl6B ^ c. 7] ^. Dfll . i^-^. o] Si ^T- ^-71 -g-nfl S ^ JLS] ^S-l-il o] ^ , *J 
^ 7>ivilolH, oHiEfle, ollEfle 711^ §>i4 o]<# A>-§-^- ^ 

^ A}-§-<5}^r ^-f^ ^ Wl^ -=-*l<5Rr ^71 ^^o]] tcj-e]- ^^Tfl ^ SZ^, 

7KM 0 lH, HSl^ Ml °1 H ^ ^11: 21 °l^f-<>|^l JL^i 7} 

^.tilolHl- A>-g-^- ^ ^o.^, >S-7l ^ olB^ ^riUlHH, 4<ili 

71-HLllolH, ^11^1^ 7>iLvlH;E * nll^HS^ 71-ivllolBS. ^0.5.^ ^ e« S j ^ 

* *1~§-^ ^ 5U4- ^71 l-SHU^ ^ ^ $14. 

iUlME(LiBF 4 ), sl# 3l#s.efloiE( LiC1 o 4 ) ( e|# HeU-^S-^^aifl^l H (CF 3 S0 3 Li ) , 
^ 51 # ^4t^S<5Hli-llolE( L i AsF6 )f sfuf 1- o]^o) (supporting) 
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5E^H, olelt!- °<J=^ cflS^^ LiCo0 2 , LiNi0 2 , LiMn0 2 , LiMn 2 0 4 , 

IL^ LiNi!- x _ y Co x M y 0 2 (0<x<l, 0<y<l, 0<x+y<l, M£- Al , Sr , Mg, La -f-^ ^)<2]- ^ 

<31> ^"71 -g-^-g- E]# oJe^ H ^ ^ ^B^H^ ^ £. 

<32> ^71 ^ -J -g-q- ^ojS. tiV^ ^*I*1H Z]-Z| ;g<£ 

<34> (^^Hj 1) 

<35> LiCo0 2 °o 1 ^- 94 ^-*|-P ^$.7$ 3 ^ 1^*1^31 #^-o_B^ol c H J. 



17-10 



1020020084987 ^7}: 2003/11/12 

<36> #7) Al-S^ ^ff- £i*>Jl ?i£3H , # 4.9cm, ^71) 

147^2} <#q-* aflame)-. 
<37> PHS(<H£- -g-^ 89.8 ^"IK> ^7M1 0.2 f^%, 

<38> -^-71 ^ ^ei&il- ^£.*}JL ?125}^ ^ 5.1cm, ^ 178^ ^-^i- 

<39> av 7 ] o o v^- > ^€ ^l^eflolEi(AsahiA>, ^ 5.35cm, ^1 18 

fm) ^ ^«fl°^-§- -g-^ 640mAh^ °]*V ^^11- ^3:^>5icf. 

I;^f-^-^.«M°l 30:55:10:5^1 ^€ ^ -g-*lHl LiPF 6 * 1.15M -g-*lH jl , 

7lofl *>7l la^ l,3,2-^A}E}-g-eflol 2,2-^^fol£L# ^-71 -g-cfl 3 

<4i> la] 

<42> y ^ 

<43> (alJa^l l) 

<44> i i3)2 -c]^A}El-g-eflo} 2,2-^^A>ol^ # ^ 7 >^1 &-8r 3* ^l*}-^r #7] ^*)<4 1 

<45> («lJ2^1 2) 
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<46> 1;3>2 -^^-A>E]*efl<?l 2,2-^^-a>o]c ^a] H]^ ^s. 0.5 #^%# ^7>^ 

<47> a o > 7 ] ^Ajofl ! * Hljaofl l ifl^l 2*fl n}ej- *fls^ ^-g- o]^> o.lC, 0.5C, 1C ^ 

2CS. ^U^^M IR2 U-^ -8-%=, 0.5C, 1C ^ 2C ^ -8-^ *}7) & 

lofl uj-Hfvfl^cf. *>7l 5. 1°1H, IR2 ^ #*1» sM3 ^ 4.2V #3)°1M ^ 

M-eHH, wj-^i -g-^ f^l^ «o v ^^S 3Hg M 0.5C ^ 

^ 0.2C «o v ^i^H M-Ef^cf. Stb, 0.5C, 1C ^ 2C^r ^ 2Al^V, lX|# 30^ 

# * M-^HIH fj-^i -g-^# *M-;*|tf. -g-^&sl 

<48> [S 1] 
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96 


H|S^| 2 
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<49> #71 a lofl j£o] t ^AHl IS] #*l:b ^wj-*} -g-^ol tiling 1 *J 2*11 «l*fl 

^ ^joc^ s.*l Jl#o] ioo%S. nfl -f -*Hr*h§- <£ ^ ojcf. 0.5C, 1C ^ 2C *o v ^ -§-^= 

<50> ^- 7 l ^ A ]ofl 1 ^ UlJ^^l 1 vfl^l 2^ #*1-I- 90°C<>1H 4^1^- ^<?> U^H, 2:71 
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<5i> [S. 2] 





2:7| ^f^llAanJ 


3)^ nr^lL^J 


T^l ^7|-l%j 


1 


4.15 


5.25 


23 


Hi 51^] 2 


4.15 


4.51 


9 


^A]<^1 1 


4.15 


4.55 


10 



<52> A 0 V 7 | £ 2<^1 ^vfl ^jzj. ^-ol ( ^A)6)) 1^ el# o]^> HlJUofl 2^.4 ^1 ^7>7> 

<53> 5&*V, ti]^ ^-g-^g- A]~g-*V ti]Ei 2iH4 -g-*£ ^ AH-t ^ ^M^l -f 1>°l-Ji7l 

^*H, #7] ^*}<t] 1 ^ tiling 22] ^^11- 25°C<HH 0.5CS 4.2V?}*] ^^i^ ^^i^: 

^A]^^ 20mA^l^ ^-^.HCcut-off)^, « 0 v ^-§- 0.2C, 0.5C, 1C ^ 2C^ ^^^^ 2.75V<HH 
%-3.*-s}<£t)-. °1 ^ H <M-lr #3* -g-^ ^ ^ ^ ^41- £1^2 

<54> £ icfl q-E}^H 34 ^-oi ; ^a]c^i e]^. 0 }*} ^^ 7 > tiling 2 ^ ^^^.cf 
<55> I 1 51 E 1 xfl^l 2^1 M-Ef^fl ^3}ofl E)^efl^l Tfll 2}-^-#^r AV^-^ ^A} 

^i, y o v # -g-^ ^ ^ ^H3£ ti]^ AV-g-*V ^^ofl wl^fl -f^^ ^ ^rf. 

« ^ 4. 
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IHtt 11 

#?1 -n-71 -g-nfl fnffo} q Q1 ^ 1Q ^%o) ?} 7 ] 1S ] E^eflol Tfl 1 

W*\r*\ l] 

(#71 3j-*M A^r 0 S^r NR°1 al , R£r ft^r 1 ^fl*l 6^ "£^71 ^Cf) 
2] 

= , ofl^H *J ^^Sl^ 1# °1#<?] ^ o^> ^-g- ^Sfl«3fl 
3] 

*fl 1 *M 9X°)*\, #71 Sl#^^r LiPF 6l LiAsF 6) LiCF 3 S0 3 , LiN(CF 3 S0 2 ) 3 , LiBF 6 ^ 

LiC10 4 °.3. oj^^^l -id^ir slf- ^^1-g- ^Sfl^. 
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4] 

»}^T A 3 -^-71 -g-ufl; AV 7l o_ 7 ] ^.ofl ^Bjo] 0.01 vfl^l 1 0 ^^%^ s>7l S)-*H=1 1 

^#^r $1 SIMM'S ^ 3 ^ oi^ if^fe ^ 

3*1. 

[ 1] 

(#7l sj-^ HH, 0 NRoIjl, 1 vfl*l 6^1 ^^Ht}-) 

A 4 %H1 5^*1, ^71 -g-^- %-§-^ £^ «1^^ &± ^ ^ ^-^15. ol 
#^S)xr f^l ^ ##^oJ El# o]x> ^1. 

6] 

4 *oHl &<*M, #71 -H-71 -g-nfl^ Jl^l 7>a.vilolE ) A}^ 71-ja.vilolE, ofl^Ell 
7] 

*H 4 1H1 91°!*], -#7] elf-^^r LiPF 6 , LiAsF 6) LiCF 3 S0 3> LiN(CF 3 S0 2 ) 3 , LiBF 6 £ 
LiC10 4 ^S. ol^^^i ^oflAi ^ifi^^ ^o] oi^> 
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